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FIG. 6 A 
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FIG. 11 



CPU SCAN n 



CPU SCAN n*l 



♦ 

INPUT UPDATE 
FIB0.2(INPUT) 



Clflfl. 2 (OUTPUT! 



FIB1.HINPUT) 



CIB1.K0UTPUTI 



FIBl.EI INPUT) 



CIBl.fi (OUTPUT) 



INPUT UPDATE 



U 



TIME- 



FIG. 12 A 





PS 


PS 




NS 


NS 




PCE 


CV 


F 


RP 


CV 


F 


COMMENT 


1 


I 


0 




CV 


0 


I = CV AND F IS NOT SET, RP IS A DON'T CARE 


1 


not I 


0 




I 


1 


I * CV; CAPTURE NEW VALUE OF I AND SET F - 1 


1 




1 


0 


CV 


1 


CV HAS NOT BEEN READ 


1 




1 


1 


I 


0 


CV HAS BEEN READ: SET CV - I 


0 








I 


0 


PULSE CATCH DISABLED, CV - I 

















1999P07535US04 
11/42 

FIG. 12B 



PULSE CATCH ENABLE REGISTERS 
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DESCRIPTION 
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0 = DISABLES PULSE CATCH OPERATION ON INPUT POINT IBO.x 


0003H 


REGISTER NAME: IBLPuIse.Catch.Enable.Register (IBIPCEI 
SIZE: byte (8-bit) 
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FIG. 12C 
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FIG. 12E 
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FIG. 13 
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FIG. 14 A 
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FIG. 14B 
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cycle time counter * cycle tine counter ♦ 1, 
IF (cycle time counter >■ cycle time preset) THEN 
BEGIN //this is the CycleDone event 

pulse counter = pulse counter ♦ 1 : 

IF Ipulse counter >= pulse count presetl THEN 

BEGIN //this is the PTOComplete event 

assert INTxPLS signal, if PTOComplete interrupts are enabled! 

IF (pipeline loaded flag is set) THEN 

BEGIN 

transfer values from pipline registers into operating registers-, 
set pulse counter = 0; 
clear pipeline loaded flag : 

END 

ELSE //pipeline loaded flag is not set 
BEGIN 



GOTO PTO Disabled state, //disable the PLS block now 



END 
ENDIF 



END 



ELSE //not yet at PTOComplete 
BEGIN 



cycle time preset = cycle time preset ♦ delta cycle time! 
IF (cycle time preset exceeds bounds) THEN 
BEGIN //this is the AdderError event 



assert INTxPLS signal, if AdderError interrupts are enabled, 
GOTO PTO Disabled state, //disable the PLS block now 



END 
ENDIF 



END 
ENDIF 

set cycle time counter » 0, 



END 
ENDIF 

IF (cycle time counter Hl/2 * cycle time preset)) THEN 
PLSxOUT - 0, 

ELSE //output still in logic high portion of the current cycle 
PLSxOUT = 1, 

ENDIF 




C: DENOTES CONDITION 



C: CycleDone AND 

PIPELINE LOADED FLAG == 1 



FIG. 18 

cycle time counter » cycle time counter + 1; 
IF (cycle time counter >= cycle time preset) THEN 
BEGIN //this is the CycleDone event 



IF (pipeline loaded flag is setl THEN 
BEGIN 



transfer values from pipeline registers into operating registers; 
clear pipeline loaded flag ; 



END 
ENDIF 

set cycle time counter = Oi 



END 
ENDIF 

IF (cycle time counter >= (pulse width preset) I THEN 
PLSxOUT - 0: 

ELSE //output still in logic high portion of the current cycle 
PLSxOUT = Is 

ENDIF 
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FIG. 19 
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PTOP t, n 


WHEN SO = 1, 
THE PTO PROFILE 
SPECIFIED IN THE 
TABLE FOR OUTPUT 
n IS EXECUTED. 
ENO <- SO » /e 


STK 

<CURRENT STEP> 


ENABLE: SO 

TABLE: VB, IB, QB, HB. 
(UI) SMB. SB. LB. 

*VD, *AC 
OUTPUT: KW 
(UI) 0 - 1 



DEFINITION OF THE TABLE FOR PTOP: 



BYTE 
OFFSET 


SEGMENT 


DESCRIPTION OF TABLE ENTRIES 


0 




NUMBER OF PROFILE SEGMENTS (40 SEGMENTS MAXIMUM) 


1 




CURRENT STEP NUMBER BEING EXECUTED 


2 


#1 


NUMBER OF STEPS (4 STEPS MINIMUM] 


4 




STARTING CYCLE TIME FOR THIS SEGMENT (2 TO G5535 iiSEC) 


6 




CHANGE IN CYCLE TIME PER STEP (SIGNED VALUE) (0 TO G5535 jiSEC) 


8 


#2 


NUMBER OF STEPS (4 STEPS HINUHUM1 


10 




STARTING CYCLE TIME FOR THIS SEGMENT (2 TO G5535 jiSEC) 


12 




CHANGE IN CYCLE TIME PER STEP (SIGNED VALUE) (0 TO G5535 uSECi 


* 
• 


t 
* 


• 
• 



\ 



FIG. 20 



S7 200 CPU 


_ 


I/O J_ 

r 


I/O 

c 


. . . u_ 


I/O 

L" 




-S3- 




MAXIMUM OF 7 MODULES 





1999P07535US04 
20/42 



FIG. 21 



SIGNAL NAME 


USE 


END 


EXPANSION NODULE DATA - A BI-DIRECTIONAL SIGNAL USED TO 
COMMUNICATE THE ADDRESS AND DATA TO AND FRON THE MODULE. 


EMC[ 1:0] 


EXPANSION NODULE CLOCKS - ONE CLOCK IS USED TO ACCESS 

FYPAKRTflN T/n FYTFP.NAI Tfl THF PI f WHTI F THF ATHFR T<5 IKFH Tfl 
tArniiOiun i/u LAicnnftL iu int. ru#, wniLC i ru_ uinon 10 uolu iu 

ACCESS I/O THAT IS LOCAL TO THE PLC THAT DOES NOT CONNECT DIRECTLY 
TO THE ASIC. 


XA_0D 


ADDRESS/OUTPUT DISABLE - A DUAL FUNCTION SIGNAL USED TO RESET THE 
STATE MACHINE IN THE MODULES ON THE FIRST CLOCK OF EACH ACCESS 
ryriF fAPni/F inwi ami ircpn m tmmtatf output iytsarif whfn a fatai 

II LLC IflUlYL LUHI ATlU VJOQJ IU llYUil*nlL UUIrUI UlOnDIX Until ft rnlnL 

ERROR HAS BEEN DETECTED (ACTIVE LOW FOR AN RC TIME CONSTANT) . 


EHDDIR 


EXPANSION MODULE DATA DIRECTION - THIS SIGNAL INDICATES THE 
DIRECTION OF DATA FLOW ON THE EMD SIGNAL LINE. 

0 - DATA IS DRIVEN BY THE MODULE TO THE PLC 

1 - DATA IS DRIVEN BY THE PLC TO THE MODULE 


EMA[ 2:01 


ESPANSION MODULE ADDRESS - THESE SIGNALS ARE DAISY CHAINED FROM 
PLC TO MODULE TO MODULE. THE VALUE INPUT TO A MOCULE BECOMES 
THAT MODULE'S ADDRESS. THE MODULE WILL OUTPUT ITS ADDRESS PLUS 
ONE TO THE NEXT MODULE. THE PLC DRIVES THESE SIGNALS TO 0 SO THAT 
THE MODULE CONNECTED TO THE PLC HAS THE ADDRESS OF 0. 


♦5V 


5 VOLT POWER SUPPLY - TWO SIGNALS CARRY +5 VOLTS. 


GND 


POWER SUPPLY RETURN - TWO SIGNALS CARRY GROUND. 
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FIG. 22 
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FIG. 23 



REFERENCE 
DESIGNATOR 


COMPONENT VALUE/TYPE 


COMPONENT DESCRIPTION 


ICl 


74ABT125/74ABT126 


TRI-STATE BUFFER 


CRl 


TVS 5.GV ZENER 


DIODE 


Rl 


4.7K ohm 


RESISTOR 


R2 


110 ohm 


RESISTOR 


R3 


220 ohm 


RESISTOR 


R4 


22 ohm 


RESISTOR 


CI 


0.1 uF 


CAPACITOR 


C2 


lOOpF 


CAPACITOR 



q FIG. 24 







DRIVE LEVELS 


RECEIVE LEVELS 


SIGNAL NAME 


DRIVING 
DEVICE 


V 0L 
IVOLTS) 
(MAX) 


ki 
(in A) 
(MINI 


V 0H 
(VOLTS) 
(MAX) 


r 0H 
(mA) 
(MINI 


V IL 
(VOLTS) 
(MAX) 


V IH 
(VOLTS) 
(MINI 


EMAf 2:01 


MODULE 


0.5 


3.0 


2.4 


-3.0 


O.B 


2.0 


XA.OD 


CPU 


0.55 


64.0 


2.0 


-32.0 


O.B 


2.0 


EMC 


CPU 


0.55 


64.0 


2.0 


-32.0 


O.B 


2.0 


EMD 


CPU 


0.55 


64.0 


2.0 


-32.0 


O.B 


2.0 




MODULE 


0.55 


64.0 


2.0 


-32.0 


O.B 


2.0 
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FIG. 25 

/\ 



EMC. 
EMD ■ 
XA.OD 
EMDDIR ' 



S7-20O CPU GENERATED READ CYCLE SEQUENCE 

JirULTLjlTLJ^^ 



— < 


MA W RA )TCR 




< READ DATA X DP ) 

















7 


-gC3 











HA 

R 

RA 

CP 

READ DATA 
DP 



MODULE ADDRESS FOR MODULES 0 TO G (3 BITS) 

READ/WRITE BIT (READ ACTIVE LOW) 

REGISTER ADDRESS FOR REGISTERS RO TO R15 (4 BITS) 

CONTROL PARITY GENERATED BY THE CPU ON MA, R, AND RA (2 BITS) 

DATA READ FROM THE MODULE 18 BITS) 

DATA PARITY GENERATED BY THE MODULE ON READ DATA (2 BITS) 



FIG. 26 

/\ 



EMC. 

EMD' 
XA.OD' 
EHDDIR ' 



S7-200 CPU GENERATED WRITE CYCLE SEQUENCE 
- <! MA / R\ l/T~Y cF r X WRITE DATA YFHHV- 



v 



1 



EMD DRIVEN BY PLC ; EMD : 

DRIVEN BY MODULE 

HA - MODULE ADDRESS FOR MODULES 0 TO G (3 BITS) 
R - READ/WRITE BIT (READ ACTIVE LOW) 
flA - REGISTER ADDRESS FOR REGISTERS RO TO R15 14 BITS) 
CP - CONTROL PARITY GENERATED BY THE CPU ON MA, R, AND RA (2 BITS) 
WRITE DATA - DATA WRITTEN TO THE MODULE (8 BITS) 

DP - DATA PARITY GENERATED BY THE CPU ON WRITE DATA 12 BITS! 
Ack - MODULE ACKNOWLEDGE OF A GOOD WRITE CYCLE 12 BITS) 



1999P07535US04 
24/42 



FIG. 27 
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BIT 3 


BIT 5 


BIT 7 


5 BIT C 
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FIG. 28 



PLC TYPE 


PORT 0 


PORT 1 


CPU 212 


256 




CPU 214 
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CPU 215/216 
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FIG. 29 



INTERRUPTS 




INSTRUCTION 


MNEMONIC S 
OPERANDISI 


DESCRIPTION 


STL STATUS 
ELEMENT 


VALID OPERANDS 


PASS TOKEN 


PASS 


USER PROGRAM 
HAS COMPLETED 
ITS USE OF THE 
TOKEN HOLD 
PERIOD AND IS 
RETURNING CONTROL 
TO THE SYSTEM. 


STK 
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FIG. 30 A 




FORCE AN INTERRUPT 



-S3002 




USER PROGRAM CONTROLS 
TRANSMISSION AND RECEPTION OF 
MESSAGES USING THE FREEPORT 



-S3014 



ATTACH AN INTERRUPT EVENT 



SYSTEM PROTOCOL HOLDS THE TOKEN 



PLC PASSES CONTROL TO 
THE USER PROGRAM 



■S3004 



-S300G 



-S300B 



USER PROGRAM PASS CONTROL 
BACK TO THE SYSTEM BY THE 
EXECUTTION OF SPECIAL INSTRUCTION 
THAT TERMINATES FREEPORT 
OPERATION 



-S301G 



THE SYSTEM RESUMES NORMAL 
OPERATION BY PASSING THE TOKEN 
TO THE NEXT STATION 



■S3018 



PLC CONTROLS THE UART SETTINGS 



SET MODE BITS BY THE PLC TO PPI 
MASTER MODE 




-S3010 



S3012 



SYSTEM RESPONSIBLE FOR 
MAINTAINING ASPECTS OF THE 
NETWORK JUST AS IF THE USER 
PROGRAM HAD NEVER BEEN GIVEN 
A TIME SLICE DURING THE TOKEN 
HOLD TIME OF THE PLC 




S3020 



\ 
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FIG. 30B 



SN BIT DEFINITION (READ /MITE) 



SH BITS 



DESCRIPTION 



SH30 



PORT 0: CONHUNICATION PORT USAGE 
HSB 



LSB 





7 






0 


SMB30 


P j P 


d 


r i r i r 


in ; o 



pp (PARITY) 
'00' - NO PARITY 
EVEN PARITY 
NO PARITY 
ODD PARITY 



■or 

'10' 

'11' 



dIDATA BITS/CHARI 
'0' - 8 BITS/CHAR 
T -7 BITS/CHAR 



niilPflOTOCOLI 

'00' - PPI SLAVE IDEFAULTI 
•Ol* - FREEPORT 
'10' - PPI NASTER 
'11' - RESERVED IPPI SLAVE) 



rrrlBAUD RATE) 

'000' - 38,400 

'001' - 19,200 

'010' - 9G00 

'Oil' - 4800 

'100' - 2400 

1 101' - 1200 

'110' - GOO 

'111' - 300 



WHEN THE USER SELECTS THE CODE m = 10 IPPI MASTER! . THE PLC WILL BECOME A NASTER ON 
THE NETWORK ALLOWING THE NETR AND NETW INSTRUCTIONS TO BE EXECUTED. BITS 2 THROUGH 7 
ARE IGNORED IN PPI NODES. IN PPI NASTER MODE WITH THE TOKEN ACQUIRED INTERRUPT ENABLED, 
THESE BITS ARE USED TO SETUP THE UART PROIR TO TRANSFERRING CONTROL TO THE USER'S PROGRAM. 



SM130 



PORT 0: CONHUNICATION PORT USAGE (CPU 21E ONLY) 



HSB 
7 



LSB 



SKB130 



pi p 


d 


r j r j r 


ID j ID 



pp (PARITY) 
'00' - NO PARITY 
'01' - EVEN PARITY 
'10' - NO PARITY 
'11' - ODD PARITY 



d (DATA BITS/CHAfll 
•0' - 8 BITS/CHAR 
•1' - 7 BITS/CHAR 



rrriBAUD RATE) 
38,400 



•oor 

*010' 
'Oil' 
'100' 
•101' 
'110' 

'ill' 



19,200 
9800 
4800 
2400 
1200 
GOO 
300 



nn(PROTOCOLI 

'00' - PPI SLAVE IDEFAULTI 
'01' - FREEPORT 
'10' - PPI NASTER 
'11' - RESERVED IPPI SLAVEI 



WHEN THE USER SELECTS THE CODE am = 10 IPPI MASTER! , THE PLC WILL BECOHE A NASB ON 
THE NETWORK ALLOWING THE NETR AND NETW INSTRUCTIONS TO BE EXECUTED. BITS 2 THROUGH 7 
ARE IGNORED IN PPI MOOES. IN PPI MASTER MODE WITH THE TOKEN ACQUIRED INTERRUPT ENABLED. 
THESE BITS ARE USED TO SETUP THE UART PROIR TO TRANSFERRING CONTROL TO THE USER'S PROGRAM. 
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FIG. 30C 



SH BIT DEFINITION (READ/WRITE) 1 CONTINUED) 


SN BITS 


DESCRIPTION 


SH87 


PORT 0: RECEIVE MESSAGE CONTROL BYTE. (CPU 212/214/21G) 

MSB LSB 
7 0 


en ! sc ec il ic/ni tnr bk j 0 


en: ENABLE/DISABLE RECEIVE MESSAGE BIT IS CHECKED EACH TIME THE RCV INSTRUCTION IS 
EXECUTED. IF THIS BIT IS A "0'. THEN THE RECEIVE MESSAGE FUNCTION IS DISABLED. IF THIS 
BIT IS A '1'. THEN THE RECEIVE MESSAGE FUNCTION IS ENABLED. 

sc: 0 - IGNORE SMBOSi 1 - USE THE VALUE OF SMB88 TO DETECT START OF MESSAGE 

ec: 0 - IGNORE SNB89 : 1 - USE THE VALUE OF SMB89 TO DETECT END OF MESSAGE 

il: 0 - IGNORE SNV90; 1 - USE THE VALUE OF SHH90 TO DETECT AN IDLE LINE CONDITION 1 

c/i: 0 - USE TIMER AS AN INTER-CHARACTER TIMER, 1 - USE TIMER AS A MESSAGE TIMER 

tnr: 0 - IGNORE SHW92 : 1 - TERMINATE RECEIVE IF THE TIME PflEIOO IN SHW92 IS EXCEEDED 

bk: 0 - IGNORE BREAK CONDITIONS, 1 - USE BREAK CONDITION AS START OF MESSAGE DETECTION 

l BY SETTING THE sc AND bk BITS TO 0 AND THE en. il, c/m AND tnr BITS TO 1 WITH AN IDLE LINE 
TIMER VALUE OF ZERO. SMW92 WILL BE USED TO TIME OUT THE RCV INSTRUCTION WITHOUT RECEIVING 
ANY CHARACTERS. IF THE TIMER IS NOT USED Itmr = 01, THEN ANY CHARACTER RECEIVED WILL BE USED 
AS START OF MESSAGE. 

THE BITS OF THE MESSAGE INTERRUPT CONTROL BYTE ARE USED TO DEFINE THE CRITERIA BY WHICH THE 

MPQ^ACP T<v TflPWTTPTPD QfkTM QTAQT AP MP<!^ACP AUF1 PNn flP MP^ACP PQTTPRTA ARP nPPTNPR Tfl 
ntooAbt lo iutn 1 IrlLU . DUE n olAm Ur ntooAbt ANU tNU IT ntooAbt UnittniA Ant ULTINlU. lu 

DETERMINE THE START OF A MESSAGE EITHER OF TWO SETS OF LOGICALLY AIDED START OF f€SSAGE 

L/L. 1 LI U 111 1L> MIL Uinill \A f\ IILVUmUL L.XMIL.II vl InU vl. 1 U vl LVUlUnLU 1 n tlA-U U 1 m II VI 1 ILUUnUL 

CRITERIA MUST BE TRUE AND MUST OCCUR IN SEQUENCE (IDLE LINE FOLLOWED BY START CHARACTER OR 
BREAK FOLLOWED BY START CHARACTER) . TO DETERMINE THE END OF A MESSAGE THE ENABLED END OF 
MESSAGE CRITERIA ARE LOGICALLY Ored. THE EQUATIONS FOR START AND STOP CRITERIA ARE GIVEN 
BELOW: 

Start of Message - il » sc t bk » sc 

End of Message = ec f tnr t naxiiun character count reached 

NOTE: RECEIVE WILL AUTOMATICALLY BE TERMINATED BY AN OVERRUN OR A PARITY ERROR (IF ENABLED) . 


SH88 


PORT 0: START OF MESSAGE CHARACTER. (CPU 212/214/21B) 


SM89 


PORT 0: END OF MESSAGE CHARACTER. (CPU 212/214/2161 


SH90 
SM9i 


PORT 0: IDLE LINE TIME PERIOD GIVEN IN MILLISECONDS. THE FIRST CHARACTER RECEIVED AFTER THE 
IDLE LINE TIME HAS EXPIRED IS THE START OF A NEW MESSAGE. SH90 IS MSB. 
(CPU 212/214/2161 


SM92 
SN93 


PORT 0: INTER-CHARACTER /MESSAGE TIMER TIMEOUT VALUE GIVEN IN MILLISECONDS. IF THE TIME 
PERIOD IS EXCEEDED, THE RECEIVE MESSAGE IS TERMINATED. SH92 IS MSB. (CPU 212/214/2161 


SM94 


PORT 0: MAXIMUM NUMBER OF CHARACTERS TO BE RECEIVEO (1 TO 255 BYTES) (CPU 212/214/21EI 
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FIG. 30D 



SM BIT DEFINITION (READ/WRITE) (CONTINUED! 


SM BITS 


DESCRIPTION 


SH187 


PORT L: HESSAGE INTERRUPT CONTROL BYTE, (CPU 21B ONLY) 

HSB LSB 

7 0 


en ! sc ec il ic/n! tnr bk ! 0 

* A t 1 


en: ENABLE/DISABLE RECEIVE HESSAGE BIT IS CHECKED EACH TOE THE RCV INSTRUCTION IS 

EXECUTED. IF THIS BIT IS A 'O", THEN THE RECEIVE HESSAGE FUNCTION IS DISABLED. IF THIS 
BIT IS A T. THEN THE RECEIVE HESSAGE FUNCTION IS ENABLED. 

sc: 0 - IGNORE SHB198, 1 - USE THE VALUE OF SHB188 TO DETECT START OF HESSAGE 

ec: 0 - IGNORE SHB189, 1 - USE THE VALUE OF SHB189 TO DETECT END OF HESSAGE 

il: 0 - IGNORE SMWL90, 1 - USE THE VALUE OF SMW130 TO DETECT AN IDLE CONDITION 1 

c/i: 0 - USE TIHER AS AN INTER-CHARACTER TIMER: 1 - USE TIMER AS A HESSAGE TIMER 

tnr: 0 - IGNORE SMW192, 1 - TERMINATE RECEIVE IF THE TIME PREIOD IN SHW192 IS EXCEEDED 

bk: 0 - IGNORE BREAK CONDITIONS; 1 - USE BREAK CONDITION AS START OF MESSAGE DETECTION 

% SETTING THE sc AND bk BITS TO 0 AND THE en. il. c/i AND tnr BITS TO 1 WITH AN IDLE LINE 
TIHER VALUE OF ZERO. SHW132 WILL BE USED TO TIME OUT THE RCV INSTRUCTION WITHOUT RECEIVING 
ANY CHARACTERS. IF THE TIMER IS NOT USED (tnr - 0) . THEN ANY CHARACTER RECEIVED WILL BE USED 
AS START OF MESSAGE. 

THF RTR fiF THF MF^CACF TNTFQQIIPT fMTQfll RYTF APF IKFfl Tfl flFFTMF THF fQTTFUTA RY UHTPH THF 
Int Dllo UT Int ntojRbt ImtnnUrl LUnlnUL DTIt Ant UotU iU UtrlNt Int InlltfUA Ql ffiULn Int 

HESSAGE IS IDENTIFIED BOTH START OF HESSAGE AND END OF MESSAGE CRITERIA ARE DEFINED TO 

iiLuunuL iu ixiWAW l\ iXjj » uviii uiniti vi iiLuvinui. tumj liu ui iR_\JunuL> vi ix i u tin ru il. i/u 1,111.1/ « iu 

DETERMINE THE START OF A HESSAGE EITHER OF TWO SETS OF LOGICALLY ANDED START OF MESSAGE 
CRITERIA MUST BE TRUE AND MUST OCCUR IN SEQUENCE (IDLE LINE FOLLOWED BY START CHARACTER OR 
BREAK FOLLOWED BY START CHARACTER) . TO DETERMINE THE END OF A MESSAGE THE ENABLED END OF 
HESSAGE CRITERIA ARE LOGICALLY Ored. THE EQUATIONS FOR START AND STOP CRITERIA ARE GIVEN 
BELOW: 

Start of Message = il * sc ♦ bk * sc 

End of Message = ec 4 tmr * maximum character count reached 

NOTE: RECEIVE WILL AUTOMATICALLY BE TERMINATED BY AN OVERRUN OR A PARITY ERROR (IF ENABLED) . 


SH188 


PORT 1: START OF HESSAGE CHARACTER. (CPU 216 ONLY) 


SH189 


PORT 1: END OF MESSAGE CHARACTER. (CPU 21G ONLY) 


SM190 
SN191 


PORT 1: IDLE LINE TIME PERIOD GIVEN IN MILLISECONDS. THE FIRST CHARACTER RECEIVED AFTER THE 
IDLE LINE TIME HAS EXPIRED IS THE START OF A NEW HESSAGE. SM190 IS MSB. (CPU 21G ONLY) 


SH192 
SH193 


PORT 1: INTER-CHARACTER/HESSAGE TIMER TIMEOUT VALE GIVEN IN MILLISECONDS. IF THE TINE 
PERIOD IS EXCEEDED, THE RECEIVE MESSAGE IS TERMINATED. SM192 IS MSB. (CPU 216 ONLY) 


SH194 


PORT 1: MAXIMUM NUMBER OF CHARACTERS TO BE RECEIVED (1 TO 255 BYTES) (CPU 216 ONLY) 
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FIG. 30E 



PLC 
TYPE 


PORT 0 


PORT 1 


NUMBER OF 


CONNECTIONS 


BUFFER SIZE 


NUNBER OF 


CONNECTIONS 


BUFFER SIZE 


TOTAL 


RESERVED 


(BYTES) 


TOTAL 


RESERVED 


(BYTES) 


CPU 221 


4 


1 - PG 
1 - OP 


128/256 








CPU 222 


4 


1 - PG 
1 - OP 


128/256 








CPU 224 


4 


1 - PG 
1 - OP 


128/256 








CPU 226 


4 


1 - PG 
1 - OP 


128/256 


4 


1 - PG 
1 - OP 


128/256 
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FIG. 31 

/\ 




RECEIVE RESPONSE 



•S3 100 



SEND MESSAGE 



-S3112 



NO INTERVENING ACKNOWLEDGEMENT 



I 



•S3102 



PREDETERMINED CHECK CODE APPENDED 



-S3114 



USE PREDEFINED MESSAGE TYPES 



-S3104 



USE POLYNOMIAL 



-S311G 



ESTABLISH ASSOCIATION REQUEST 



I 



■S3106 



CALCULATE CRC 



-S311B 



ALLOW TIME REQUEST 



-S3 108 



PRESET CRC GENERATOR 



S3120 



ISSUE RESPONSE 



-S3 110 



VALIDATE MESSAGE 



-S3122 
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FIG. 32 A 



PROGRAM CONTROL FUNCTIONS 




INSTRUCTION 


MNEMONIC S 
OPERANDISI 


DESCRIPTION 


STL STATUS 
ELEMENT 


VALID OPERANDS 


HIDE 


HIDE n, a, p 


THE HIDE LABEL 
MARKS THE START 
OF A BLOCK OF n 
INSTRUCTIONS THAT 
ARE ENCRYPTED 
USING THE 
PASSWORD, p, 
WHEN a IS NON- 
ZERO. 


STK. SMB1 


ENABLE: NONE 

n: KW(2 BYTES) 

(UI) 

a: KW(2 BYTES! 
(UI) 

p: KD(4 BYTES) 
(UI) 
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FIG. 32B 

/\ 




HIDE FUNCTION 



-S3200 



EXECUTE CODE 



■S3212 



SET P FLAG 



-S3202 



RE-ENCRYPT CODE 



-S3214 



ENCRYPT CODE 



■S3204 



INSERT HIDE LABEL 



■S3206 



COMPILE 



-S3208 



DECRYPT CODE 



-S3210 
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FIG. 33 A 



PROGRAM CONTROL FUNCTIONS 




TWQTQI IfTTflM 


UNtnUNIL ft 


niTWQTDTTftM 

UtolnlrllUN 


OIL olAIUo 




VALID OPERANDS 




UrtHANUibl 




CI CMCilT 

bLtntNl 






SYSTEM FUNCTION 


SFC f,s, 


WHEN SO = 1. 


STK. 


ENABLE: SO 


CALL 


i.parns, 


EXECUTE THE 


SMBl, 


f: 


KW 




p0.pl.p2. - . • 


SYSTEM FUNTION 


<pO>, 


(UI) 


0-65536 




IDENTIFIED BY f 


<pl>, 


8: 


KW 






inn tuc oiio 

AND THE SUB- 


<p2>, ... 


(UI) 


0-65536 






FUNCTION 










IDENTIFIED BY s. 




iparms: KB 










(UI) 


0-16 










p0,. 


.: Bit, Byte .Word, 










Dword 










Bit 


V.I.Q.H.SM.S. 












T.CL 










Byte 


VB.IB.QB.HB. 










SMB. SB, KB, LB 










Word 


VW.T.C.IW, 












QW.MW.SHW, 












SW.LW.KW 










Dword 


VD.ID.OD.MD, 












SMD.SD.HC, 












LD.KD.SVB, 












SIB.SQB.SMB. 












ST.SC.SSB 










NOTE: CONSTANTS AND 










ADDRESS POINTER 










SPECIFICATIONS ARE NOT 










ALLOWED FOR OUTPUT OR 










INPUT /OUTPUT PARAMETERS. 
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FIG. 33B 




, -S3300 

ALERT PLC 



„ -S3302 

PROVIDE HANDSHAKING PROTOCOL 



-S3304 

DOWNLOAD SFC 



*S3306 

SFC IMPLEMENTED AS PLC FUNCTION " 



1999P07535US04 
35/42 

FIG. 34 A 



INSTRUCTION ADDRESS OF WINDOW START 
LENGTH OF STATUS DATA FOR 1ST INSTRUCTION 



V 



ENO 



SCR 



St 



S3 



S2 



SI 



SO 



STL STATUS DATA 



2 BYTES 
1 BYTE 
1 BYTE 
n BYTES 



LENGTH OF STATUS DATA FOR 2ND INSTRUCTION 



V 



ENO 



SCR S4 S3 S2 SI SO 



1 BYTE 
1 BYTE 
n BYTES 



STL STATUS DATA 



FIG. 34B 



STL INSTRUCTIONS 



LD SHO.O 



LBL 5 



DECW ACO 



LDN SMi.O 



JMP 5 



INSTRUCTIONS IN THE STL 
STATUS WINDOW 



COMPILE COOE 
BYTE OFFSET 



INSTRUMENTED CODE 



n - 1 



n ♦ 1 



n ♦ 2 



n t 3 



n ♦ 4 



n + 5 



n + G 



n ♦ 7 



n + 8 



n * 9 
n ♦ 10 
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FIG. 34C 

/\ 




IDENTIFY STL 



-S3400 



CAPTURE STL STATUS 



-S3412 



SAVE ORIGINAL 



-S3402 



ADJUST RETURN VALUE 



-S3414 



COMPILE 



-S3404 



DETERMINE WINDOW 



-S341G 



BRANCH TO INSTRUMENTED CODE 



-S3406 



MAINTAIN POINTER 



-S3418 



NEXT COMPILED INSTRUCTION 



-S3408 



RETURN 



-S3420 



BRANCH USING LCALL 



-S3410 



\ 
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FIG. 34D 





BASIC INSTR . 


COMPILED TO 


BYTES CYCLES 


1 

1 


ID 

LU 


ri r a 

HOV C,<BIT> 


2 1 


2 


LDN 


ri r a 

HOV C.<BIT> 
CPL C 


1 1 


3 


A 


ANL C.<BIT> 
NOP 


1 1 


4 


AN 


ANL C./<BIT> 
NOP 


1 1 


q 


n 

u 


ORL C <RTT> 
NOP 




u 


ON 

Ull 


ORL C /<BIT> 
NOP 




7 




HOV <BIT>.C 
NOP 


2 2 


R 

U 


ALD 

nLU 


ANL C ACC 0 
RR A 


? 2 


9 


OLD 


ORL C.ACC.O 




10 


NOT 


CPL C 
NOP 

NOP 


i i 


11 


LPS 


RL A 

MflV AfP fi A 


i i 


12 


LPP 


RRC A 

NOP 

NOP 


i i 


13 


LRD 


HOV C.ACC.O 




14 


RET 


RET 
NOP 
NOP 




15 


INT 


CLR A 

NOP 

NOP 




IB 


END 


JNC $+0 
RET 




17 


CRETI 


JNC $+0 
RET 
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FIG. 35 A 



HOUSING 


HEIGHT 


WIDTH 


DEPTH 


CPU 221 


80 mm 


90 mm 


62 mm 


CPU 222 


BO mo 


90 mm 


62 mm 


CPU 224 


BO mn 


120.5 mm 


62 mm 


CPU 22G 


BO mm 


190 mm 


62 mm 


8 POINT I/O MODULE 


80 mm 


46 mmm 


62 mm 


1G POINT I/O MODULE 


80 mm 


71.2 mm 


62 mm 


32 POINT I/O MODULE 


80 mm 


125 mm 


62 mm 


INTELLIGENT MODULE 


80 mm 


90 mm 


62 mm 
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3640 



363(H 
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FIG. 37 A 
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FIG. 38 




POWER SUPPLY 
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FIG. 33 



3905 



.3902 



SIGNAL FROM ^J^^ T 
DIGITAL LOGIC 





1\ ^ 

3909 3910 



■ TO OTHER SIMILAR 
^ DRIVE CIRCUITS 



NEGATIVE VOLTAGE 
REGULATOR 



PROGRAMMABLE 
3901 CONTROLLER INTERNALS 



3911 



PROGRAMMABLE CONTROLLER 
INTERNALS 



OUTPUT LOAD AND 
LOAD POWER SUPPLY 



